Previous work discussed a model of cognitive distance with the novel concepts of "tech bias", "velocity" and "inertia". This paper presents a revised version of the model of human factors involved, and describes a pilot study that suggests the model presented allows for a very high degree of confidence in predicting the effect a user's familiarity with a problem domain and specific implementation will have on their perception of the directness of the user interface.
INTRODUCTION
A previous paper [1] presented a model of the relationship between the user and computer in a Direct Manipulation interface. The model describes two key indices -the index of distance and the index of directness. The difference between the index of distance and directness is that of the human factors that contribute to a user's perception of how direct a user interface is.
The first of these indexes is the Index of Distance (S), which may be used to predict the cognitive distance a proposed user interface may present -the conceptual gap between the user's ideas and intentions, and the way in which they are expressed to, or represented by, the system. Tech bias (T:(0 < T < 1)) is defined as "a measure of how well a given device succeeds in the role for which it is intended" [1] . The index of distance scales the cognitive distance of the input and output channels by the Tech Bias of those channels respectively:
The sensation, as perceived by a user, of increased usability and interactivity provided by a good DM user interface is known as "directness". The components of directness are those of the cognitive "distance" between the user and the computer (S), and certain user-related factors (U: (0 < U < 1). The Index of Directness (D) describes how direct a given user perceives a given implementation of a given user interface to be:
Previous work suggested that the user's sense of directness will be inversely proportional to their level of experience [2, 3, 4] with the system because as users become familiar with the interface, less cognitive effort is required to express their desires [3] . The user factors that differentiate the index of distance from the index of directness were therefore previously expressed [1] as the reciprocal of user familiarity (F: (0 < F < 1)):
This paper proposes an expanded definition of the user factors. It was reasoned that the user's familiarity with the problem domain of the application would be equal in effect to that of familiarity of the implementation of the application used -all other factors held constant -when determining the user's perceived directness with a given application. The value of U was therefore updated to take the following form:
where F d represents the familiarity of the user with the problem domain, and F i represents the familiarity of the user with the specific application in question.
PILOT STUDY
A pilot study was performed to gain insight into the validity of this model. Participants were asked to answer a series of questions regarding their degree of experience with, and perception of, various implementations of operating systems. Several of these questions gave insight into the participant's experience with four specific operating systems -Windows XP, Mac OSX, Linux and Command Line Interfaces such as DOS. The remaining questions were intended to gather an appreciation of the participant's perceived directness of the operating systems, based on the list of proposed benefits of a good DM interface described by Shneiderman [2] . All questions were to be answered using a Likert Scale of 1-5. The questions were duplicated exactly for each operating system so that, in effect, each participant was completing the same questionnaire four times -once for each of the different Operating Systems.
RESULTS
The results from 22 participants were arranged into four sets in such a way that 88 "samples" were obtained. Each sample represented a set of results of one participant's rating of their experience and perceived directness of one of the four individual Operating Systems they were questioned about. The results of the questions pertaining to the participant's familiarity with a given OS were averaged for each sample to obtain a value indicating that participant's F i for that OS, and the remaining questions of that sample were averaged to represent the participant's perceived Directness (D) for that sample. 
CONCLUSION
The results of this pilot study suggest that a given user's perception of directness of a given user interface may be accurately predicted using the model described in this paper. This revised model is significantly more accurate than the traditional approach of simply assuming perceived directness will be proportional to their familiarity with the interface alone. The pilot study suggests that the model described may allow confidence of over 90%, although this needs to be verified with more rigorous experimentation.
